Study design: Cross-sectional study. Objectives: To study the prevalence of incontinence, problem perception and determinants of urinary and faecal incontinence in young adults with spina bifida. Setting: Nation-wide study in the Netherlands. Participants: A total of 179 of 350 invited patients participated, including 37 patients with spina bifida occulta and 142 with spina bifida aperta, of whom 119 had hydrocephalus; 41% were male and mean age was 20.4 (range 16-25 years). Methods: Data were collected from interviews, physical examination, neuropsychological tests and medical records. Results: Urinary and faecal incontinence was common in young adults with spina bifida (60.9 and 34.1%, respectively), regardless of the bladder and bowel management they used. The majority of urinary and faecal incontinent patients perceived this as a problem (69.7 and 77.0%, respectively). Spina bifida aperta, hydrocephalus and a level of lesion of L5 or above were associated with patients suffering from urinary and/or faecal incontinence. Predictors of perceiving urinary incontinence as a problem were, in addition to being incontinent, not having hydrocephalus and having a level of lesion of L5 or above. The only predictor of perceiving faecal incontinence as a problem was the frequency of incontinence. Conclusion: A majority of young adults with spina bifida suffer from urinary and faecal incontinence and most of them perceive their incontinence as a problem. Therefore, further efforts are important to improve urinary and faecal continence.
Introduction
Spina bifida is a common anomaly with a worldwide incidence of 1:1000. 1 Before 1960, less than 10% of the patients survived infancy, whereas today their life expectancy is almost normal. 1, 2 This pronounced change in outcome, which has resulted from recent advances in medical technology, means that many patients with complex disabilities now survive into adulthood and entertain certain expectations of life. Therefore, it is important to examine the prevalence and predictors of the impairments they have to deal with. A common problem in patients with spina bifida is incontinence, 1, [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] which is one of the secondary impairments that might affect their quality of life. 16 Krogh et al 10 found that 66% of the children with myelomeningocele aged 6 years or older who suffered from faecal incontinence reported that this problem had some or even a major influence on their social activities or quality of life. Lie et al 11 reported that three-quarters of the patients suffering from urinary incontinence regarded this as a stress factor. van Gool et al 5 described that patients experienced even a slight improvement in urinary continence as a change for the better, as it meant that they gained some additional independence. Thus, reducing the frequency of incontinence as much as possible is an important goal of medical care.
An increasing number of studies have focused on the medical problems of spina bifida patients and several articles have reported on urinary and faecal incontinence. 1, [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] However, it is often difficult to compare the results of the various studies, because of differences in definitions and cutoff points, age of subjects, types of bladder and bowel management and types of spina bifida included. As a result, the reported prevalence of urinary and faecal incontinence in adolescent patients with spina bifida shows considerable variation across studies (46-80 and 13-71%, respectively).
Few studies have examined factors that influence incontinence. 1, 7, 15 Furthermore, as far as we know, no studies have been published examining factors that relate to the perception of incontinence as a problem.
The purpose of the present study was to determine the prevalence of urinary and faecal incontinence and to determine the number of incontinent patients perceiving incontinence as a problem. We also studied relationships between patient characteristics (gender, hydrocephalus, type of spina bifida (aperta versus occulta), level of lesion, cognition and ambulation) on the one hand and incontinence and perceiving incontinence as a problem on the other. This study is part of the ASPINE study, a cross-sectional study on physical and cognitive disabilities, health care, participation in society and life satisfaction among Adolescents with SPina bifida In the NEtherlands.
Method

Participants
The study included patients with spina bifida (aperta and occulta, ICD-9-CM codes 741 and 756.17 respectively), 17 aged between 16 and 25 years and living in the Netherlands. Patients who were unable to speak Dutch or who had comorbidity independently causing physical and/or mental problems were excluded.
Of the 12 spina bifida teams in the Netherlands, 11 co-operated with our study. The Dutch Association for Patients with Spina Bifida also invited members to participate and adverts were placed in two national magazines and on the Internet. In addition, rehabilitation centres, housing facilities and special schools were approached to find potential participants.
The medical ethics committee approved the ASPINE study. Informed consent was obtained from all participants.
Instruments
Data were collected from interviews, physical examination and neuropsychological testing, while data about medical history were collected from medical records. Data about urinary and faecal incontinence were collected by means of interviews. Urinary and faecal incontinence were defined as having one or more bladder or bowel accidents per month, requiring the need to change clothes or napkins, whether or not the patient used any kind of suprapubic, urethral or condom catheter. Patients were also asked if they perceived urinary incontinence, faecal incontinence, constipation and abdominal pain as a problem. The interview also included questions about bowel or bladder management, assistance needed for daily toileting, time required for defecation and use of napkins. Patients sometimes used combinations of bladder and bowel management methods. Voiding spontaneously was defined as voluntary sensible voiding. Clean intermittent catheterisation (CIC) is catheterisation performed by others; clean intermittent self-catheterisation (CISC) is carried out by patients themselves. The Cre´de´manoeuvre is a method of emptying the bladder by applying external pressure to the lower abdomen. Furthermore, patients used different catheters (suprapubic or urethral indwelling), while some had had surgery (urinary diversion or sphincterotomy). As regards bowel control, patients were asked if they were on a special diet as part of their bowel management or if they used oral laxatives. Patients were also asked whether they used anal stimulating laxatives like enemas (phosphate or Microlax s microenemas) or suppositories. Other methods inquired about were retrograde colonic washout and manual evacuation.
The subsequent physical examination determined the sensory level of lesion on the basis of the International Standards for Neurological and Functional Classification of Spinal Cord Injury. 18, 19 Based on anatomy, we identified two subgroups: those with a lesion level of L5 or above and those with a lesion level of S1 or below. This subdivision was made because the most important centre for bladder control and bowel control is below S1. Motor innervations to the muscles of the fundus of the bladder, which control bladder contraction, arise from the parasympathetic nerves at the S2-S4 level. Motor nerves to the external sphincter arise from the pudendal nerve coming from S2-S4. 20 Cognitive functioning was determined with an intelligence test, the Raven Standard Progressive Matrices. 21, 22 The mean intelligence quotient (IQ) of the general population is 100, with a standard deviation of 15. Persons with an IQ score of 70 or below are classified as mentally retarded.
Ambulation was assessed using the Hoffer criteria. 23 For the purpose of the present article, we distinguished two groups with respect to ambulation. The first group consisted of community ambulators and household ambulators and was called ambulatory. The second group consisted of exercise ambulators and patients who are wheelchair-bound and was called wheelchairdependent.
Statistical analysis
Data were analysed with descriptive statistics using SPSS version 10. Relationships between bladder and bowel management and other variables are displayed in contingency tables. w 2 tests were used to determine if possible predictors and outcomes were related. A P-value below 0.05 indicates a significant relationship between the predictor variable and the dependent variable.
Incontinence in young adults with spina bifida M Verhoef et al A backward stepwise logistic regression analysis was conducted to determine the predictive value of the different variables for urinary incontinence, faecal incontinence, perceiving urinary incontinence as a problem and perceiving faecal incontinence as a problem. The independent variables in this model were gender, type of spina bifida, hydrocephalus, level of lesion, cognitive functioning and ambulatory status. Frequency of incontinence was added in the logistic regression analysis for the dependent variables of perceiving urinary or faecal incontinence as problems. All variables were dichotomised.
Results
Study population
A total of 350 patients were invited by mail to participate in the study, of whom 181 expressed their willingness to participate. Reasons for not participating were known for 20% of the nonparticipators; these included unknown address for one third, lack of time for another third and other reasons for the remaining patients. No significant differences between participants and nonparticipants were found as regards age, gender, type of spina bifida, level of defect and having been shunted for hydrocephalus. Two of the patients who had agreed to participate were excluded because of comorbidity independently inducing serious physical and/or mental disorders: one patient had a serious heart disease and one had a chromosome disorder. This left 179 Dutch participants to be included in the study.
Of the 179 participants, 142 patients were patients with spina bifida aperta and 37 were patients with spina bifida occulta. Of the 142 patients with spina bifida aperta, 109 were diagnosed as having myelomeningocele, 13 as having meningocele and 20 as unspecified aperta. The 37 patients with spina bifida occulta included all 15 patients who were diagnosed as having a lipoma. Of the total group of patients, 119 (66.5%) suffered from hydrocephalus, all of them with spina bifida aperta. There were 105 women and 74 men, aged from 16 to 25 years (mean age 20.4 years, SD ¼ 3.0). Of the total group, 141 patients (78.8%) had a level of lesion of L5 or above and 38 patients (21.2%) had a level of lesion of S1 or below. IQ scores of 11 patients (6.1%) were missing; 20 patients (11.2%) were mentally retarded (IQp70). Finally, 109 patients (60.9%) were ambulatory and 70 patients (39.1%) were wheelchairdependent.
Prevalence of incontinence and perceiving incontinence as a problem According to the definition used in the present study (having accidents once a month or more), 109 of the 179 patients (60.9%) suffered from urinary incontinence. Of these 109 incontinent patients, 76 (69.7%) perceived their incontinence as a problem ( Table 1 ). The prevalence of faecal incontinence was 34.1% (61 of the 179 patients). Of these 61 persons, 47 (77.0%) perceived their faecal incontinence as a problem (Table 1 ). A total of 47 patients (26.3%) were both urinary and faecal incontinent, and 56 patients (31.3%) were not incontinent at all. Table 1 allows a relationship to be inferred between the frequency of incontinence and the perception of incontinence as a problem. Incontinence that occurred less than once a month was perceived as a problem by a minority only. In contrast, incontinence occurring more than once a month was perceived as a problem by most patients. Table 2 describes the bladder management methods and the percentages of patients using a particular method who were incontinent and perceived incontinence as a problem. One-third of our patient group voided spontaneously (31.3%) and a quarter of all patients (24.6%) did not use any specific bladder management method at all. All other patients used one or more bladder management techniques, of which CISC was the most common (60.3% of all persons). Many combinations of methods were used, CISC and urinary diversion being the most common combination (23 persons).
Bladder management
Of all patients who voided spontaneously, more than a third (39.3%) suffered from urinary incontinence and nearly all of them (86.4%) perceived their incontinence as a problem. The majority of patients using some form of bladder management were nevertheless incontinent. Urinary incontinence was particularly common in the few patients using the Cre´de´manoeuvre (88.9%) and patients using CISC (72.2%). Of the 85 patients using CISC without urinary diversion, 67 (78.8%) were incontinent. Patients who used a specific bladder management technique but were still incontinent were less likely to perceive their incontinence as a problem (50.0-66.7%) than patients who voided spontaneously and were incontinent (86.4%), with the exception of those using the Cre´de´manoeuvre and a suprapubic catheter.
Medications used for bladder management related to continence included oral bladder spasmolytics (24.0%) and intravesical oxybutynin (4.5%). Table 3 describes bowel management methods and the percentages of patients who were faecal incontinent and perceived faecal incontinence as a problem. It also shows the numbers of patients who perceived constipation or abdominal pain as a problem. Nearly half of our patients did not use any specific bowel management technique (45.8%) at all. One-fifth of this group were incontinent (22.0%) and nearly all of them perceived their faecal incontinence as a problem (83.3%). The most common method used for bowel management was retrograde colonic washout (27.4%). Oral laxatives and manual evacuation were also common methods (17.3 and 15.1%, respectively). The most common combination of methods was retrograde colonic washout and oral laxatives (11 persons). Table 2 Methods of bladder management used by young adults with spina bifida, with numbers of patients using a particular method and being urinary incontinent and numbers of incontinent patients using a particular method and perceiving urinary incontinence as a problem Table 3 Methods of bowel management used by young adults with spina bifida, with numbers of patients using a particular method and being incontinent, numbers of incontinent patients using a particular method and perceiving faecal incontinence as a problem and numbers of patients perceiving constipation and abdominal pain as a problem Few patients reported dieting as part of bowel management. The prevalence of faecal incontinence in patients using the various bowel management methods varied from 38.7 to 62.5%, with the exception of two patients who used phosphate enemas (both incontinent) and two patients who used suppositories (both continent). The percentages of patients perceiving incontinence as a problem were particularly high among incontinent patients using retrograde colonic washout (87.0%), Microlax s (80.0%) or manual evacuation (81.8%). Regardless of the method of bowel management, more than half of the patients perceived constipation as a problem, except for those who used retrograde colonic washout (36.7%) and those who used no method at all (32.9%). Regardless of the management method, less than half of the patients perceived abdominal pain as a problem (32.9-50.0%).
Bowel management
Other aspects of bladder and bowel control Antibiotics Antibiotics were used continuously by 29.6% of the patients to prevent urinary tract infection. Of the 179 patients, 111 (62.0%) had had to use high doses of antibiotic agents more than once in the year preceding the study to manage a urinary tract infection. Predictors of incontinence and perceiving incontinence as a problem Gender Urinary incontinence was present in 64.9% of the men and 58.1% of the women, and faecal incontinence was present in 32.4% of the men and 35.2% of the women, with no significant relationships either between gender and urinary or faecal incontinence or between gender and the perception of urinary or faecal incontinence as a problem (Table 4) .
Use of diapers
Type of spina bifida Patients with spina bifida aperta had a higher prevalence of urinary incontinence than those with spina bifida occulta (67.6 and 35.1%, respectively; P ¼ 0.001). However, of these incontinent patients, those with spina bifida occulta were more likely than those with spina bifida aperta to perceive their incontinence as a problem (100.0 and 65.6%, respectively; P ¼ 0.009). Patients with spina bifida aperta had a higher prevalence of faecal incontinence than those with spina bifida occulta (40.8 and 8.1%, respectively; P ¼ 0.000). The relationship between the type of spina bifida and the perception of faecal incontinence as a problem was not significant.
Hydrocephalus Patients with hydrocephalus were more likely to suffer from urinary incontinence than those without hydrocephalus (70.6 and 41.7%, respectively; P ¼ 0.000). Patients with hydrocephalus had a higher prevalence of faecal incontinence than those without hydrocephalus (46.2 and 10.0%, respectively; P ¼ 0.000). More patients without hydrocephalus reported perceiving incontinence as a problem, although this relationship between hydrocephalus and the perception of incontinence for urine or faeces as a problem was not significant.
Level of lesion
Patients with a level of lesion of L5 or above were more likely to be incontinent for urine than patients with a lesion S1 or below (68.8 and 31.6%, respectively; P ¼ 0.000). Patients with a level of lesion of L5 or above were more likely to suffer from faecal incontinence than patients with a lesion level of S1 or below (39.7 and 13.2%, respectively; P ¼ 0.002). There was no significant relationship between the level of lesion and the perception of urinary or faecal incontinence as a problem.
Cognition There was no significant relationship between IQ and urinary and faecal incontinence, nor between IQ and the perception of urinary and faecal incontinence as a problem.
Mobility A larger percentage of wheelchair-dependent patients than ambulatory patients suffered from urinary incontinence (72.9 and 53.2%, respectively; P ¼ 0.012). Wheelchair-dependent patients were more likely than ambulatory patients to suffer from faecal incontinence (48.6 and 24.8%, respectively; P ¼ 0.001). The relationship between mobility and the perception of urinary and faecal incontinence as a problem was not significant, although ambulatory patients seemed to be more likely to perceive faecal incontinence as a problem than did wheelchair-dependent patients.
Logistic regression analysis
The joint predictive values of all the above variables for the frequency of urinary and faecal incontinence and problem perception were tested using a backward stepwise logistic regression analysis (Table 5) . Type of spina bifida and level of lesion were found to be significant predictors of urinary incontinence. Patients with spina bifida aperta were about 2.7 times more likely to suffer from urinary incontinence than those with spina bifida occulta. Patients with a level of lesion of L5 or above were 3.2 times more likely to be incontinent for urine than those with lower lesions.
We also tested the predictive values of all the abovementioned variables for the perception of urinary incontinence as a problem. The frequency of incontinence was also added in this model. Continence, hydrocephalus and level of lesion were found to be significant predictors. Patients who were incontinent for urine (accidents at least once a month) were 18.9 times more likely to perceive incontinence as a problem. Patients without hydrocephalus were 3.3 times more likely to perceive incontinence as a problem than those with hydrocephalus. Patients with a level of lesion of L5 and above were 3.5 times more likely to perceive their urinary incontinence as a problem than those with a level of lesion of S1 and below.
One predictor was found for faecal incontinence: patients with hydrocephalus were 9.5 times more likely to be incontinent for faeces. The only predictor we found for perceiving faecal incontinence as a problem was the frequency of incontinence, with incontinent patients (accidents at least once a month) being 12.2 times more likely to perceive this as a problem than continent patients. There was a trend for aperta patients to more often perceive faecal incontinence as a problem than occulta patients, but this difference was not significant.
Discussion
This cross-sectional study evaluated urinary and faecal incontinence in young adults with spina bifida (myelomeningocele, meningocele and occult spina bifida). We found that incontinence was common in young adults with spina bifida, despite the use of various bladder and bowel management techniques. The majority of incontinent patients perceived their incontinence as a problem. Spina bifida aperta, hydrocephalus and a level of lesion of L5 or above were associated with patients suffering from urinary and/or faecal incontinence. Predictors of perceiving urinary incontinence as a problem were, in addition to being incontinent, not having hydrocephalus and having a level of lesion of L5 or above. The only predictor of perceiving faecal incontinence as a problem was frequency of incontinence.
Prevalence of incontinence
The present study showed that most young adults with spina bifida suffered from urinary incontinence and Incontinence in young adults with spina bifida M Verhoef et al approximately one-third of the patients suffered from faecal incontinence. In all, a quarter of the patients were both urinary and faecal incontinent. Because of differences in definitions used, it is difficult to compare our values with those found in other studies, especially with regard to urinary incontinence. We defined both urinary and faecal incontinence as having one or more accidents per month. As far as faecal incontinence is concerned, this definition corresponds to that used in most other studies, and the percentages found are indeed comparable. 7, 10, 13, 15 By contrast, the definition of urinary incontinence varies across studies. In our study, we used a cutoff point of once a month, whereas most studies used other definitions, like socially dry, meaning dry intervals for at least 2 or 3 h. 6, 9, 11 Hagelsteen et al 6 found that one-quarter of their patients were socially dry and 14% were completely dry. Lie et al 11 found that one-fifth of the adolescents aged 13-18 years were socially dry (3 h). In our study, 25% of the 179 patients never had accidents for urine incontinence, a percentage that is similar to that found by Hunt and Poulton 24 for young adults being reliably dry and clean without any padding or appliance. We found a clear relationship between having less than one accident per month or having one or more accidents per month and the perception of urinary incontinence as a problem. This relationship might justify the choice of this cutoff point for incontinence in future research.
Perception of incontinence as a problem
More than two-thirds of the patients with urinary incontinence in our study and more than three-quarters of those with faecal incontinence perceived their incontinence as a problem. Few studies have reported patients' perceptions of incontinence. Krogh et al 10 found that 66% of the patients suffering from faecal incontinence reported that faecal incontinence had some or even a major influence on their social activities or quality of life. Lie et al 11 showed that 77% of the patients with urinary incontinence and 75% of the patients with faecal incontinence regarded this as a moderate or severe stress factor. These results are in reasonable agreement with ours.
Bladder management
One-third of the 179 patients in the present study voided spontaneously, and one-quarter used this as the only Table 5 Predictors of frequency of incontinence and perceiving urinary and faecal incontinence as a problem in young adults with spina bifida
Frequency of urinary incontinence
Perceiving urinary incontinence as problem
Frequency of faecal incontinence
Perceiving faecal incontinence as problem
P-value
Odds ratio P-value Odds ratio P-value Odds ratio P-value Odds ratio Continence X X 0.000 18.903 X X 0.000 12.187 
Incontinence in young adults with spina bifida M Verhoef et al method, which is comparable to what was found in other studies. 11, 12 More than one-third of all patients who voided spontaneously, however, suffered from urinary incontinence, which is comparable to the 29% of patients being wet reported by Malone et al, 12 while Lie et al 11 found that 31% were constantly wet and 28% had control for less than 3 h.
As in other studies, most patients in our study emptied their bladder through CISC. 2, 6, 11, 14 Threequarters of patients using this method suffered from urinary incontinence. This high percentage is comparable to those reported in the literature. Malone et al 12 described that 70% of patients using intermittent catheterization were wet, and Lie et al 11 found that 27% were constantly wet and 45% had control for less than 3 h. By contrast, Bowman et al 2 found that 83% of patients on CIC were dry most of the time. These differences in literature findings may be due to differences in definition.
Although CISC is partly used to protect against renal deterioration, 25 we had expected greater benefit from this method in terms of continence. Perhaps this method is not carried out optimally by many patients, which might be related to possible cognitive impairments. However, intelligence quotient was not a predictor of incontinence in the present study. Further study on selfcare competencies in this patient group is recommended.
The Cre´de´manoeuvre was used by 5% of patients, even though this method is now regarded as obsolete because of the risk of kidney damage.
Half of the patients who had undergone surgery were continent, while the other half were still suffering from incontinence. We cannot conclude, however, that surgery is not useful, because without surgery even higher percentages for incontinence might have been found; a cross-sectional study like this is unable to evaluate the effect of surgery on incontinence. The literature provides varying percentages of continence for different forms of surgical treatment of children with neurogenic sphincteric incompetence, ranging from 5 to 100%. 26 Further study of predictors of the outcome of incontinence surgery might help us select patients who benefit from surgery.
Bowel management
Of all patients in our study, a quarter emptied their bowel through retrograde colonic washout. The literature provides two studies describing colonic washout: whereas the results found by Knab et al 8 agree with our findings, Wright 15 found a higher proportion. In our study, 15% of the patients used manual evacuation. This is comparable to what Knab et al 8 found, although other studies found higher percentages, ranging from 25 to 41%. 6, 11, 12, 15 Findings of previous studies show more frequent use of suppositories and enemas than ours. 8, 10, 12 Other aspects of bladder and bowel management Use of napkins Two-thirds of our population used napkins, which is in agreement with the findings of other studies. 6, [10] [11] [12] No relationship was found between the use of napkins and the perception of incontinence as a problem. Apparently, the possible social embarrassment of having accidents of urine or faecal soiling does not outweigh the discomfort of wearing a napkin.
Assistance with daily toileting Several studies have reported that independence is an important aspect of personal care. 5, 6, 8 A minority of our study population (17.9%) needed assistance with daily toileting. Other studies reported much higher figures for the need of assistance, which seems to depend on methods of bladder and bowel management. 6, 8, 10, 11 The highest percentages have been reported for bowel management, especially manual evacuation and retrograde colonic washout. 8, 11 Krogh et al 10 found that 59% needed help with defecation. In our study, patients who needed assistance were not more likely to perceive incontinence as a problem.
Time needed for defecation One-third of the patients needed 15 min or more a day for defecation; these were mostly patients using retrograde colonic washout. Krogh et al 10 reported that half of the patients in their study needed 15 min or more, and Knab et al 8 found that most of the methods did not take more than 15 min, except for retrograde irrigation and suppositories. The time patients needed for defecation was apparently not an important factor in perceiving incontinence as a problem in our study.
Predictors of incontinence and perceiving incontinence as a problem Gender Just as many men as women in our study were incontinent, which was true for both urine and faeces. Other studies have reported that more males than females were urinary incontinent, 6 ,11 possible explanations being anatomical differences affecting manual compression, differences in care for hygiene and boys being more likely to give up catheterisation. Based on our definition of incontinence, we expected more men to be continent, because they are able to use condom catheters. This may have cancelled out the gender effect found in other studies.
Type of spina bifida Only two studies mentioned patients with spina bifida occulta in their study population, and neither of them described results specifically for this group. 8, 27 Most research has been carried out on spina bifida aperta patients. Most patients in our study who were both urinary and faecal incontinent were patients with spina bifida aperta, but it is important to note that incontinent patients with spina bifida occulta were more likely to perceive their urinary incontinence as a problem than those with spina bifida aperta. However, our logistic regression analysis of all predictors together showed that type of spina bifida was not a significant predictor. This may be due to the relationships between this variable and other predictive variables.
Hydrocephalus In our study, patients with hydrocephalus were more likely to be incontinent for urine as well as faeces. However, urine-incontinent patients without hydrocephalus were more likely to perceive this as a problem than those with hydrocephalus. This was confirmed by the logistic regression analysis, which showed that not having hydrocephalus was a predictor of being more likely to perceive urine incontinence as a problem. The explanation for this finding might relate to the different social situations: patients with hydrocephalus are more likely to attend special schools or to work in sheltered workplaces than patients without hydrocephalus, which means that episodes of incontinence might be less embarrassing to them than to patients without hydrocephalus. Wright 15 described that bowel continence was mentioned by each of their participants as an important factor in being able to meet work and social commitments. By contrast, Bomalaski et al 1 reported that incontinence in this patient group was not an obstacle to employment.
Level of lesion Based on anatomical differences, we decided to split the group into patients with a level of spinal lesion of L5 or above and those with a level of lesion of S1 or below.
14, 20 Mevorach et al 14 found that clinical neurological function was a poor indicator of lower urinary tract dysfunction and that ambulatory children with spina bifida suffered the full spectrum of lower urinary tract infections. However, in our study, patients with a level of lesion of L5 or above were far more likely to be urinary and faecal incontinent than those with a level of lesion of S1 or below. Patients with a level of lesion of L5 and above were also more likely to perceive urinary incontinence as a problem when corrected for frequency of incontinence and hydrocephalus in the logistic regression analysis.
Cognition Our study found no significant relationships between cognition and incontinence. As far as we know, no studies are available to compare these results with. An influence of IQ was expected, however, and the reason for not finding such a relationship remains unclear.
Mobility Our study found a relationship between mobility and incontinence. Wheelchair-dependent patients were more likely to be urinary and faecal incontinent than ambulatory patients. Mevorach et al 14 reported that patients who were able to walk had the same risk of lower urinary tract difficulties than their nonambulatory peers. Knoll and Madersbacher 9 found that wheelchair-bound patients were more prone to stay socially dry than walkers among patients with areflexia of the detrusor combined with areflexia of the pelvic floor, the largest group of their study. Wright 15 hypothesised that patients' mobility or lack of it would affect the maintenance of good bowel habits, but their results did not demonstrate this. Mobility probably does not affect incontinence by itself, and an explanation for our finding could be that patients with more severe spina bifida are more likely to be both wheelchair users and incontinent. This explanation is supported by the logistic regression analysis, in which mobility was no longer a significant predictor.
Limitations
Our study was subject to a few limitations. The response rate was lower than expected (50%), but no significant differences were found between the study population and the nonparticipants in terms of type and level of spina bifida and demographic variables. It is therefore unlikely that the nonresponse has seriously biased the results of this study. However, there still might be some selection bias, especially for spina bifida occulta patients, because only patients suffering from problems or having obvious skin signs are known to the spina bifida teams. Furthermore, the population of Dutch young adults with spina bifida might differ from patient groups in other countries because of differences in medical care and cultural aspects.
Recommendations
Most patients perceived incontinence as a problem and it is therefore important to reduce the frequency of incontinence as much as possible, preferably to less than once a month (if complete continence is not possible). The best management technique (in terms of incontinence) needs to be assessed for each individual patient. Patients should be trained and if necessary retrained, and management should be regularly evaluated. One should not hesitate to try other methods of bladder or bowel management for patients suffering from problems, although radical surgical management techniques should be considered carefully before use.
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